Expression of functional N-methyl-D-aspartate receptors during development of chick embryo retina cells: in vitro versus in vivo studies.
The N-methyl-D-aspartate (NMDA) ionotropic glutamate receptors were studied in retina cells developing in chick embryos and in retina cells cultured as retinospheroids, at the same stages of development. In the retinospheroids, the activity of the NMDA receptors was followed by monitoring the changes in the intracellular free calcium concentration ([Ca2+](i)), in response to NMDA or to L-glutamate. The expression of the subunits NMDAR1, NMDAR2A/B and NMDAR2C in the retinospheroids and in chick retinas were determined by Western blot analyses. The changes in [Ca2+](i) in response to 400 microM NMDA increased from 5 h in vitro to 3 days in vitro (DIV) and remained constant until 14 DIV, whereas the [Ca2+](i) response to 500 microM L-glutamate increased from 5 h in vitro to 3 DIV and decreased slightly until 14 DIV. In the retinospheroids, the expression of the NMDAR1 and NMDAR2A/B subunits increased from 5 h in vitro until 14 DIV, whereas the NMDAR2C subunit increased from 5 h in vitro until 10 DIV and remained constant until 14 DIV. In the retinas, the expression of NMDAR1 increased from embryonic day 8 (E8) until E15, decreased until E18, and increased again until day 22 (post-hatched 1, PH1). The NMDAR2A/B increased from E8 until E18 and decreased slightly until PH1, whereas the NMDAR2C subunit increased from E8 until E15, remained constant until E18, and increased again until PH1. The results suggest that NMDA receptors are expressed and functionally active at early embryonic stages in the retina and in retinospheroids, before synapse formation (E12). However, the calcium responses to NMDA were relatively constant from 3 DIV until 14 DIV, showing no correlation with the increase in the expression of the studied NMDA receptor subunit during the same period. Also, the patterns of NMDA receptor subunits expressed in chick embryo retina cells cultured in vitro and in retina cells developing in vivo were similar.